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ATTACHMENT D - Effluent Limitations  
 
1. Excerpts from the 2004 VPDES Permit Modification Fact Sheet Amendment #1, 

regarding “Process Wastewater Effluent Limitations and Dissolved Oxygen Levels 
in the Jackson River” 

 a. Narrative from Fact Sheet Amendment #1 – pages 1 &2 regarding BOD5 & 
temperature limits and modeled Jackson River dissolved oxygen levels. 

 b. 6/6/03 memo from Thomas W. Gallagher of HydroQual to Tim Morse, 
(Mead)Westvaco on “Derivation of Effluent BOD5 from the Time Variable 
Models” 

 c. 9/5/03 memo from Ed J. Garland of HydroQual to Tim Morse, MeadWestvaco 
on “Evaluation of Compliance with Jackson River DO Standards for the Months 
of Nov. - May” 

 
2. MSTRANTI (draft 2b) Feb. 2012 Waste Load Allocation spreadsheet outfall 003. 
 
3. STATS.exe statistical analysis desktop software printout for outfall 003 evaluation 

of ammonia using a year of weekly data points from permittee; STATS.exe outputs 
of Arsenic, Chromium III, Copper, Lead & Nickel. 

 
4. Support background information from permittee on 316a temperature variance. 
 
5. Support to Water Quality Based Color Limit as brought forward from 2002 

reissuance; 
 a. Cover & excerpt from 1st Annual Report to State Water Control Board, dated 

4/25/72, Treatability Study on removal of color from effluent of the Covington 
Mill and instream color values from that time. 

 b. Cover & Table 3-9 from the Effects of Color and Solids on the Depth of 
Compensation and Primary Productivity in the Jackson River, Virginia, dated 
4/90. 

 c. Cover & Figure 5 from the Update on the Jackson River Dissolved Oxygen 
Model, dated 5/24/91. 

 
 
 



 
 
 FACT SHEET AMENDMENT #1 
 
 M E M O R A N D U M 
 DEPARTMENT OF ENVIRONMENTAL QUALITY 
 WEST CENTRAL REGIONAL OFFICE 
 WATER DIVISION 
3019 Peters Creek Road  Roanoke, Virginia 24019-2738 
 

Subject: Fact Sheet Amendment #1 - Modification of VPDES Permit VA0003646 
MeadWestvaco of Virginia Corporation, Covington Mill  

To: FACT SHEET 

From: Susan K. Edwards, Environmental Engineer, Sr.                Date: February 12, 2004 
 
MODIFICATION RATIONALE: 
 
A. Process Wastewater Effluent Limitations and Dissolved Oxygen Levels in the Jackson River: 

Under a Special Order by Consent, between VaDEQ and MeadWestvaco Corp., a time-variable model has 
been developed of the Jackson River.  The Jackson River Periphyton Model, prepared by HydroQual 
Environmental Engineers & Scientists, evaluates the assimilative capacity of the Jackson River and predicts 
dissolved oxygen (DO) levels downstream of the mill’s discharges.  The model report was originally 
submitted on December 2, 2002 and reissued in June 2003 to include additional information at the request 
of DEQ. The latest version of the model report titled Development and Calibration of the Jackson River 
Periphyton Model, has been reviewed by DEQ staff and is attached to this Fact Sheet Amendment in 
support of process wastewater effluent limitations for discharge from the mill, outfall 003. 

The model report documents the breadth of effort made in development of this tool that is the basis of 5-
day Biological Oxygen Demand (BOD5) and Temperature limitations in this VPDES permit modification.  
The model also predicts the effect of elimination of heat load discharges of non-contact cooling water, an 
effluent oxygenation system and effluent nutrient levels on river DO.  The Covington wastewater treatment 
plant discharge is included within the modeled river segments.  The model evaluates conditions during the 
critical months for assimilative capacity in river flow and temperature - June through October. 

Section 9 VAC 25-31-220 D.1.b of the VPDES Permit Regulations states: “When determining whether a 
discharge causes, has the reasonable potential to cause, an in-stream excursion above (below) a narrative or 
numeric criteria within a Virginia water quality standard, the Board shall use procedures which account for 
… the variability of the pollutant or pollutant parameters in the effluent, … , and where appropriate the 
dilution of the effluent in the receiving stream.”  (Emphasis added.)  This “time-variable” model presents a 
unique depiction of the Jackson River’s response to the impact of this industrial discharge as compared to 
other modeling tools available for use in establishing VPDES effluent limitations.  This model is 
specifically directed at the complex dynamics that cause or contribute to dissolved oxygen levels near the 
instream standard.  The model is not intended to address the existing General Standard impairment noted as 
“benthic impairment” on the 2002 303(d) Total Maximum Daily Load (TMDL) Priority List.  Nor has the 
model been used at this time to fully evaluate nutrients in this segment.  The TMDL to address these issues 
is listed for 2010 completion, nutrient standards work is ongoing within DEQ and the river is also within 
the Chesapeake Bay Tributary Strategy efforts.   

Section 6 of the model report presents several Projection Analyses that were performed on the calibrated 
model.  These projections represent the probable number of DO violations that would occur in a 5-year 
permit term based on 20 5-month summers.  The simulations were developed for 3 different monthly-
average BOD5 effluent limitations and 10 combinations of conditions.  The 10 simulations reflect including 
or excluding four key components in a given model run - heat load from outfalls 001 and 002, use of the 
effluent oxygenation system, reduction of effluent nitrogen and reduction of effluent phosphorus.  The 
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predictions facilitate the setting of a combination of effluent limitations needed to maintain the instream 
DO standards of 5.0 mg/l daily average and 4.0 mg/l as a daily minimum.  A copy Figure 6-9 of the Report 
representing the results of the simulations is enclosed as an attachment to this Fact Sheet Amendment.  

Effluent limits are based on the projection analysis represented by the top panel of the model report Figure 
6-9b. This panel indicates with the elimination of the heat loads from outfalls 001 and 002, existing effluent 
nutrient levels, monthly average BOD5 limit of 7000 pounds/day (3175 kg/day) and normal releases 
from the Gathright Dam there will be no violations of the instream DO standard.  This representation of the 
model projection does not include the use of the effluent oxygenation or down stream/side stream 
oxygenation system.  Therefore, from June through October these systems should only be needed to 
achieve the water quality standards for DO if a spill, upset or condition outside the control of the permittee 
occurs.  The model does predict certain instances when the level of dissolved oxygen could approach the 
instream DO standard.  Therefore, the permit includes terms that are to be followed by the permittee 
regarding the use of oxygen to provide some margin of safety with respect to the instream dissolved oxygen 
standard (see item B. below).  

A June 6, 2003 memorandum from HydroQual was submitted in support of the establishing effluent limits 
from the model BOD5 levels.  A copy of the HydroQual memo has been attached to this Fact Sheet 
Amendment.  The June 6 memo addressed the use of the Jackson River Periphyton model to establish both 
monthly average and daily maximum BOD5 limits for the tier of June through October.  The distribution of 
the monthly average limit of 7000 pounds/day corresponds to a daily maximum of 18,813 pounds/day.  
However, rather than using this model value, the daily maximum is set at the level of the current VPDES 
Permit and Consent Order of 8390 kg/day (18,500 pounds/day).  The model supports a slightly higher 
daily maximum limitation than the limit in the permit.  However, the permittee has agreed to accept the 
current limitation.  Maintenance of this daily maximum limit increases the probability of compliance with 
the instream DO standard. 

The Jackson River Periphyton Model focuses on critical conditions in the River that are most likely to 
occur between June and October.  During the other seven months of the year flow as controlled by releases 
from the Gathright Dam are higher and river temperatures cooler.  A September 5, 2003 HydroQual 
memorandum addresses BOD5 limits for the other seven months of the year, November through May.  The 
memo states that a simplified model of the assimilative capacity of the Jackson River supports the higher 
tiered monthly average value of the 1994 and 2002 VPDES permits of 9240 pounds/day (4195 kg/day).  
The daily maximum value of 8390 kg/day (18,500 pounds/day) is continued throughout the year.  A 
copy of the HydroQual memo is attached. 
 

B. Jackson River Dissolved Oxygen Levels: A special condition has been added to the permit pertaining to the 
use of the effluent and side stream oxygenation systems.  The condition, Part I.C.11 established how river 
oxygen levels will be monitored, when the systems are used and the associated monitoring and reporting.  
The condition requires use of the effluent system when in-river conditions indicate DO levels may be 
reaching undesirable levels.  Reporting of oxygenation system use and related effluent and river conditions 
can be compared with the projected need to use oxygenation by the Jackson River Periphyton Model. 

 
C. Whole Effluent Toxicity: Please see the attached memorandum on removal of pending WET limit.  The 

permit special condition has been revised to require annual monitoring in accordance with Guidance Memo 
#00-2012.  This change effects the effluent limit pages pertaining to the wastewater treatment plant outfall 
003 and the special condition of Part I.C.12. 
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MEMORANDUM 
 
TO: TIM MORSE DATE: JUNE 6, 2003 

  RE: DERIVATIVE OF EFFLUENT BOD5 
FROM TIME VARIABLE MODELS 

FROM: THOMAS W. GALLAGHER FILE: WEST0092 

 
The time-variable model of the Jackson River represents the day to day variability in Westvaco’s 
effluent BOD5 in the calculation of river daily average and daily minimum river dissolved oxygen 
levels for a twenty year simulation.  The daily and monthly average BOD5 distributions shown in 
Figures 1a and 1b are the distributions that achieve compliance with the daily average and minimum 
dissolved oxygen standards of 5.0 mg/l and 4.0 mg/l in the twenty year simulation.  This 
memorandum addresses the issues in writing BOD5 permit limits based on these BOD5 

distributions. 
 
From a purely scientific perspective there are a variety of methods for describing these BOD5 
distributions including the median and coefficient of variation or a certain percentile with the 
corresponding acceptable number of exceedances per permit cycle.  For example, one approach for 
developing a monthly limit would be to select a 95 percentile BOD5 load of 5706 lb/day and set that 
as the permit limit with the specification that Westvaco could exceed 5706 lb/day 5% of the time (3 
months per 60 month permit cycle) and not be in violation of its permit limit.  Although this is 
scientifically appropriate it creates practical issues for enforcement of these permit limits.  The 
principal problem is that compliance with permit limits can not be evaluated on a month to month 
basis and must be defined for a period varying from months to the entire 5 year permit cycle. 
 
An alternative to waiting many months to judge compliance with permit limits is to select a BOD5 
value from the distribution that can be viewed as a never to exceed number.  This approach allows 
the regulatory agencies to continue to evaluate permit compliance on a month by month basis as is 
currently the practice.  The question then becomes what percentile to select from the effluent BOD5 
distribution that would be acceptable as a never to exceed permit limit.  Certainly a 95 percentile 
monthly BOD5 limit with an expected exceedance frequency of 3 months for a 5 year permit cycle is 
unacceptable.  A reasonable approach might be to select a 99 percentile of 7000 lb/day from Figure 
1a as the monthly limit which has an expected exceedance of 1 in a 100 months or once every 1.67 
permit cycles or less than once per 5 year permit cycle.  It should be emphasized that the assignment 
of any percentile from the effluent monthly BOD5 distribution does not change the fact that river 
dissolved oxygen standards are met with this BOD5 distribution in the time variable model 
simulations.  Selecting the 99 percentile monthly BOD5 would reduce the chance of falsely being 
considered in violation of the permit. 
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The corresponding daily BOD5 limit could be developed on the basis of maintaining the same risk 
level used in the derivation of the monthly limit which is one exceedance every 1.67 permit cycles.  
One daily exceedance over 1.67 permit cycles would be one day in 3048 days (1.67 x 1825 
days/permit cycle) or 99.97 percentile.  From Figure 1b this corresponds to a daily BOD5 limit of 
18,813 lb/day.  As a consequence of applying the same procedure used in the assignment of the 
monthly BOD5 limit, there is the same low chance of falsely being considered in violation of the 
daily BOD5 permit limit. 
 
 
TWG/lkj 
WEST0092\MORSE06JUNE03MEM 
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MEMORANDUM 
 
TO: TIM MORSE DATE: SEPTEMBER 5, 2003 

  RE: EVALUATION OF COMPLIANCE WITH 
JACKSON RIVER DISSOLVED OXYGEN 
STANDARDS FOR THE MONTHS OF 
NOVEMBER THROUGH MAY 

FROM: E. J. GARLAND FILE: WEST0092 

HydroQual’s Report, “Development and Calibration of the Jackson River Periphyton Model” (June, 
2003) described the model calibration for the months of June through October. Warmer water 
temperatures in these months make this time period more critical with respect to dissolved oxygen.  
Focused data collection efforts provided extensive data for model calibration for the June through 
October period.  HydroQual’s June 2003 report includes an analysis of the frequency of compliance 
with dissolved oxygen standards under a wide range of effluent loading conditions for the months of 
June through October.  This note summarizes the evaluation of effluent BOD loadings that produce 
compliance with dissolved oxygen standards for the remaining months of the year, November 
through May.    
 
The assimilative capacity of the Jackson River is greater during the November through May period 
compared to June through October.  Anti-backsliding regulations, however, constrain the maximum 
effluent permit limit to the existing limit of 9240 lb/d.  The constraint imposed by anti-backsliding 
represents a factor of safety when compared to the actual assimilative capacity.  In light of this, the 
evaluation of instream dissolved oxygen conditions in the November through May period was 
performed with several conservative assumptions that allow the analysis to be simplified.  Rather 
than develop model inputs to describe hourly variations in river temperature, 90th percentile 
temperatures were used and kept constant throughout a given month.  Tenth percentile flows were 
used and kept constant throughout a given month rather than apply CE-QUAL-RIV1 with a 
historical hydrograph.  The 10th percentile flows were less than the guaranteed minimum flows in six 
out of the 7 months.  Solar radiation was varied from month to month, however within a given 
month it was assigned by developing hourly variations for an average day.  For each hour of the 
average day,  solar radiation data from 1998 through 2002  were averaged.  Boundary conditions and 
nutrient loads were assigned temporally constant, at average values.   
 
Because algal kinetics were not calibrated for the winter months, a conservative assumption was 
made to incorporate algal effects on dissolved oxygen in these simulations.  Initial conditions for 
algal biomass were assigned based on available data from the end of October and beginning of 
November.  A decline in algal biomass levels was computed during the month of November in 
response to the cooler water temperature and reduced solar radiation.   Algal biomass data collected 
during the months of December through March were too limited to use assess computed temporal 
changes in algal biomass levels.  Instead, algal biomass computed at the end of November was used
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as the initial condition for December and the algal system bypass flag was switched to prevent the 
biomass concentrations from changing during the course of the simulation.  Even though the 
available light and temperature conditions would result in a computed decline in biomass levels, the 
initial conditions were maintained throughout the months of December through March.  Although 
algal biomass data collected during the April and May are also too sparse to use to evaluate 
computed temporal changes in biomass levels, these limited data indicate higher biomass levels than 
the constant conditions used throughout the December to March period.  The limited data from 
April and May were used to assign initial conditions at the beginning of April and kept constant 
through these two months.  This approach overstates the biomass level in the winter months and 
produces diurnal fluctuations that are greater than would be expected during these months.  The 
exaggerated diurnal range in dissolved oxygen produces lower daily minimum dissolved oxygen 
concentrations than would be expected.  Even if the daily minimum concentrations are computed 
lower than would be expected, the loading scenario is acceptable as long as the daily minimum 
concentrations are above 4 mg/l. 
 
BOD loading was varied on a daily basis following the approach used for the May through October 
period which is described in the calibration report.  The distribution of monthly average BOD loads 
from the 28 months of July 2000 through October 2002 was scaled up so that the 99th percentile 
value was 9240 lb/d.  Monthly averages were then randomly selected and daily variations in BOD 
loads were developed by scaling the historical daily loads based on the ratio of the monthly average 
selected from the new distribution and the monthly average that had been measured historically in 
the months between November 2000 and May 2001. 
 
Using this approach, no violations of the dissolved oxygen standards were calculated in the months 
of December through May.  For the month of November, dissolved oxygen concentrations between 
3.84 and 3.98 were computed in two segments on three days during the 20 years of simulations.  
Addition of 2,500 lb/d of oxygen through  the effluent oxygenation system eliminated the 
calculation of dissolved oxygen concentrations below the 4 mg/l daily minimum standard in 
November.  For the period of November through May, a distribution of monthly averages with a 
99th percentile of 9240 lb/d produced no violations of the dissolved oxygen standard if 2500 lb/d of 
oxygen is added through the effluent oxygenation system during the month of November.  
Compliance with dissolved oxygen standards are achieved in the months of December through May 
without the need for oxygen addition. 
 
 
EJG/lkj 
WEST0092\MORSE05SEPT03LTR 

HYDROQUAL, INC. 
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Facility Name: MeadWestvaco Covington Permit No.:  VA0003646

Receiving Stream:  Jackson River Version:  OWP Guidance Memo 00-2011 (8/24/00)

7.9E-09 7.9E-09 1.585E-08

Stream Information 7.9E-09 Stream Flows Mixing Information Effluent Information 1.58E-08 1.585E-08

Mean Hardness (as CaCO3) = 73.7 mg/L 1Q10 (Annual) = 63.2 MGD Annual  - 1Q10 Mix = 100 % Mean Hardness (as CaCO3) = 826 mg/L

90% Temperature (Annual) = 17.7 deg C 7Q10 (Annual) = 63.2 MGD              - 7Q10 Mix = 100 % 90% Temp (Annual) = 37.7 deg C

90% Temperature (Wet season) = 18.3 deg C 30Q10 (Annual) = 63.2 MGD              - 30Q10 Mix = 100 % 90% Temp (Wet season) = 37.8 deg C

90% Maximum pH = 8.1 SU 1Q10 (Wet season) = 63.2 MGD Wet Season - 1Q10 Mix = 100 % 90% Maximum pH = 7.8 SU

10% Maximum pH = 8.1 SU 30Q10 (Wet season) = 63.5 MGD                      - 30Q10 Mix = 100 % 10% Maximum pH = 7.8 SU

Tier Designation (1 or 2) = 1 30Q5 = 63.2 MGD Discharge Flow = 35 MGD

Public Water Supply (PWS) Y/N? = n Harmonic Mean = 63.2 MGD

Trout Present Y/N? = n

Early Life Stages Present Y/N? = y

Parameter Background

(ug/l unless noted) Conc. Acute Chronic HH (PWS) HH Acute Chronic HH (PWS) HH Acute Chronic HH (PWS) HH Acute Chronic HH (PWS) HH Acute Chronic HH (PWS) HH

Acenapthene 5 -- -- na 9.9E+02 -- -- na 2.8E+03 -- -- -- -- -- -- -- -- -- -- na 2.8E+03

Acrolein 0 -- -- na 9.3E+00 -- -- na 2.6E+01 -- -- -- -- -- -- -- -- -- -- na 2.6E+01

AcrylonitrileC
0 -- -- na 2.5E+00 -- -- na 7.0E+00 -- -- -- -- -- -- -- -- -- -- na 7.0E+00

Aldrin C  
0 3.0E+00 -- na 5.0E-04 8.4E+00 -- na 1.4E-03 -- -- -- -- -- -- -- -- 8.4E+00 -- na 1.4E-03

Ammonia-N (mg/l)             
(Yearly) 0 8.93E+00 1.31E+00 na -- 2.50E+01 3.68E+00 na -- -- -- -- -- -- -- -- -- 2.50E+01 3.68E+00 na --
Ammonia-N (mg/l)               
(High Flow) 0 8.93E+00 1.28E+00 na -- 2.50E+01 3.59E+00 na -- -- -- -- -- -- -- -- -- 2.50E+01 3.59E+00 na --

Anthracene 0 -- -- na 4.0E+04 -- -- na 1.1E+05 -- -- -- -- -- -- -- -- -- -- na 1.1E+05

Antimony 0 -- -- na 6.4E+02 -- -- na 1.8E+03 -- -- -- -- -- -- -- -- -- -- na 1.8E+03

Arsenic o 3.4E+02 1.5E+02 na -- 9.5E+02 4.2E+02 na -- -- -- -- -- -- -- -- -- 9.5E+02 4.2E+02 na --

Barium 0 -- -- na -- -- -- na -- -- -- -- -- -- -- -- -- -- -- na --

Benzene C 
0 -- -- na 5.1E+02 -- -- na 1.4E+03 -- -- -- -- -- -- -- -- -- -- na 1.4E+03

BenzidineC
0 -- -- na 2.0E-03 -- -- na 5.6E-03 -- -- -- -- -- -- -- -- -- -- na 5.6E-03

Benzo (a) anthracene C 
0 -- -- na 1.8E-01 -- -- na 5.1E-01 -- -- -- -- -- -- -- -- -- -- na 5.1E-01

Benzo (b) fluoranthene C 
0 -- -- na 1.8E-01 -- -- na 5.1E-01 -- -- -- -- -- -- -- -- -- -- na 5.1E-01

Benzo (k) fluoranthene C 
0 -- -- na 1.8E-01 -- -- na 5.1E-01 -- -- -- -- -- -- -- -- -- -- na 5.1E-01

Benzo (a) pyrene C 
0 -- -- na 1.8E-01 -- -- na 5.1E-01 -- -- -- -- -- -- -- -- -- -- na 5.1E-01

Bis2-Chloroethyl Ether C
0 -- -- na 5.3E+00 -- -- na 1.5E+01 -- -- -- -- -- -- -- -- -- -- na 1.5E+01

Bis2-Chloroisopropyl Ether 0 -- -- na 6.5E+04 -- -- na 1.8E+05 -- -- -- -- -- -- -- -- -- -- na 1.8E+05

Bis 2-Ethylhexyl Phthalate C
0 -- -- na 2.2E+01 -- -- na 6.2E+01 -- -- -- -- -- -- -- -- -- -- na 6.2E+01

Bromoform C 
0 -- -- na 1.4E+03 -- -- na 3.9E+03 -- -- -- -- -- -- -- -- -- -- na 3.9E+03

Butylbenzylphthalate 0 -- -- na 1.9E+03 -- -- na 5.3E+03 -- -- -- -- -- -- -- -- -- -- na 5.3E+03

Cadmium 0 1.6E+01 3.0E+00 na -- 4.4E+01 8.4E+00 na -- -- -- -- -- -- -- -- -- 4.4E+01 8.4E+00 na --

Carbon Tetrachloride C 
0 -- -- na 1.6E+01 -- -- na 4.5E+01 -- -- -- -- -- -- -- -- -- -- na 4.5E+01

Chlordane C 
0 2.4E+00 4.3E-03 na 8.1E-03 6.7E+00 1.2E-02 na 2.3E-02 -- -- -- -- -- -- -- -- 6.7E+00 1.2E-02 na 2.3E-02

Chloride 0 8.6E+05 2.3E+05 na -- 2.4E+06 6.5E+05 na -- -- -- -- -- -- -- -- -- 2.4E+06 6.5E+05 na --

TRC 0 1.9E+01 1.1E+01 na -- 5.3E+01 3.1E+01 na -- -- -- -- -- -- -- -- -- 5.3E+01 3.1E+01 na --

FRESHWATER

Most Limiting Allocations

WATER QUALITY CRITERIA / WASTELOAD ALLOCATION ANALYSIS 

Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations

page 1 of 4 MSTRANTI (Version 2b) Feb2012 - Freshwater WLAs



Parameter Background

(ug/l unless noted) Conc. Acute Chronic HH (PWS) HH Acute Chronic HH (PWS) HH Acute Chronic HH (PWS) HH Acute Chronic HH (PWS) HH Acute Chronic HH (PWS) HH

Most Limiting AllocationsWater Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations

Chlorobenzene 0 -- -- na 1.6E+03 -- -- na 4.5E+03 -- -- -- -- -- -- -- -- -- -- na 4.5E+03

ChlorodibromomethaneC
0 -- -- na 1.3E+02 -- -- na 3.6E+02 -- -- -- -- -- -- -- -- -- -- na 3.6E+02

Chloroform 0 -- -- na 1.1E+04 -- -- na 3.1E+04 -- -- -- -- -- -- -- -- -- -- na 3.1E+04

2-Chloronaphthalene 0 -- -- na 1.6E+03 -- -- na 4.5E+03 -- -- -- -- -- -- -- -- -- -- na 4.5E+03

2-Chlorophenol 0 -- -- na 1.5E+02 -- -- na 4.2E+02 -- -- -- -- -- -- -- -- -- -- na 4.2E+02

Chlorpyrifos 0 8.3E-02 4.1E-02 na -- 2.3E-01 1.2E-01 na -- -- -- -- -- -- -- -- -- 2.3E-01 1.2E-01 na --

Chromium III 0 1.6E+03 2.0E+02 na -- 4.4E+03 5.7E+02 na -- -- -- -- -- -- -- -- -- 4.4E+03 5.7E+02 na --

Chromium VI 0 1.6E+01 1.1E+01 na -- 4.5E+01 3.1E+01 na -- -- -- -- -- -- -- -- -- 4.5E+01 3.1E+01 na --

Chromium, Total 0 -- -- 1.0E+02 -- -- -- na -- -- -- -- -- -- -- -- -- -- -- na --

Chrysene C 
0 -- -- na 1.8E-02 -- -- na 5.1E-02 -- -- -- -- -- -- -- -- -- -- na 5.1E-02

Copper 0 4.3E+01 2.6E+01 na -- 1.2E+02 7.2E+01 na -- -- -- -- -- -- -- -- -- 1.2E+02 7.2E+01 na --

Cyanide, Free 0 2.2E+01 5.2E+00 na 1.6E+04 6.2E+01 1.5E+01 na 4.5E+04 -- -- -- -- -- -- -- -- 6.2E+01 1.5E+01 na 4.5E+04

DDD C 
0 -- -- na 3.1E-03 -- -- na 8.7E-03 -- -- -- -- -- -- -- -- -- -- na 8.7E-03

DDE C 
0 -- -- na 2.2E-03 -- -- na 6.2E-03 -- -- -- -- -- -- -- -- -- -- na 6.2E-03

DDT C 
0 1.1E+00 1.0E-03 na 2.2E-03 3.1E+00 2.8E-03 na 6.2E-03 -- -- -- -- -- -- -- -- 3.1E+00 2.8E-03 na 6.2E-03

Demeton 0 -- 1.0E-01 na -- -- 2.8E-01 na -- -- -- -- -- -- -- -- -- -- 2.8E-01 na --

Diazinon 0 1.7E-01 1.7E-01 na -- 4.8E-01 4.8E-01 na -- -- -- -- -- -- -- -- -- 4.8E-01 4.8E-01 na --

Dibenz(a,h)anthracene C 
0 -- -- na 1.8E-01 -- -- na 5.1E-01 -- -- -- -- -- -- -- -- -- -- na 5.1E-01

1,2-Dichlorobenzene 0 -- -- na 1.3E+03 -- -- na 3.6E+03 -- -- -- -- -- -- -- -- -- -- na 3.6E+03

1,3-Dichlorobenzene 0 -- -- na 9.6E+02 -- -- na 2.7E+03 -- -- -- -- -- -- -- -- -- -- na 2.7E+03

1,4-Dichlorobenzene 0 -- -- na 1.9E+02 -- -- na 5.3E+02 -- -- -- -- -- -- -- -- -- -- na 5.3E+02

3,3-DichlorobenzidineC
0 -- -- na 2.8E-01 -- -- na 7.9E-01 -- -- -- -- -- -- -- -- -- -- na 7.9E-01

Dichlorobromomethane C 
0 -- -- na 1.7E+02 -- -- na 4.8E+02 -- -- -- -- -- -- -- -- -- -- na 4.8E+02

1,2-Dichloroethane C 
0 -- -- na 3.7E+02 -- -- na 1.0E+03 -- -- -- -- -- -- -- -- -- -- na 1.0E+03

1,1-Dichloroethylene 0 -- -- na 7.1E+03 -- -- na 2.0E+04 -- -- -- -- -- -- -- -- -- -- na 2.0E+04

1,2-trans-dichloroethylene 0 -- -- na 1.0E+04 -- -- na 2.8E+04 -- -- -- -- -- -- -- -- -- -- na 2.8E+04

2,4-Dichlorophenol 0 -- -- na 2.9E+02 -- -- na 8.1E+02 -- -- -- -- -- -- -- -- -- -- na 8.1E+02
2,4-Dichlorophenoxy
acetic acid (2,4-D) 0 -- -- na -- -- -- na -- -- -- -- -- -- -- -- -- -- -- na --

1,2-DichloropropaneC 0 -- -- na 1.5E+02 -- -- na 4.2E+02 -- -- -- -- -- -- -- -- -- -- na 4.2E+02

1,3-Dichloropropene C 0 -- -- na 2.1E+02 -- -- na 5.9E+02 -- -- -- -- -- -- -- -- -- -- na 5.9E+02

Dieldrin C 
0 2.4E-01 5.6E-02 na 5.4E-04 6.7E-01 1.6E-01 na 1.5E-03 -- -- -- -- -- -- -- -- 6.7E-01 1.6E-01 na 1.5E-03

Diethyl Phthalate 0 -- -- na 4.4E+04 -- -- na 1.2E+05 -- -- -- -- -- -- -- -- -- -- na 1.2E+05

2,4-Dimethylphenol 0 -- -- na 8.5E+02 -- -- na 2.4E+03 -- -- -- -- -- -- -- -- -- -- na 2.4E+03

Dimethyl Phthalate 0 -- -- na 1.1E+06 -- -- na 3.1E+06 -- -- -- -- -- -- -- -- -- -- na 3.1E+06

Di-n-Butyl Phthalate 0 -- -- na 4.5E+03 -- -- na 1.3E+04 -- -- -- -- -- -- -- -- -- -- na 1.3E+04

2,4 Dinitrophenol 0 -- -- na 5.3E+03 -- -- na 1.5E+04 -- -- -- -- -- -- -- -- -- -- na 1.5E+04

2-Methyl-4,6-Dinitrophenol 0 -- -- na 2.8E+02 -- -- na 7.9E+02 -- -- -- -- -- -- -- -- -- -- na 7.9E+02

2,4-Dinitrotoluene C 
0 -- -- na 3.4E+01 -- -- na 9.5E+01 -- -- -- -- -- -- -- -- -- -- na 9.5E+01

Dioxin 2,3,7,8-
tetrachlorodibenzo-p-dioxin 0 -- -- na 5.1E-08 -- -- na 1.4E-07 -- -- -- -- -- -- -- -- -- -- na 1.4E-07

1,2-DiphenylhydrazineC
0 -- -- na 2.0E+00 -- -- na 5.6E+00 -- -- -- -- -- -- -- -- -- -- na 5.6E+00

Alpha-Endosulfan 0 2.2E-01 5.6E-02 na 8.9E+01 6.2E-01 1.6E-01 na 2.5E+02 -- -- -- -- -- -- -- -- 6.2E-01 1.6E-01 na 2.5E+02

Beta-Endosulfan 0 2.2E-01 5.6E-02 na 8.9E+01 6.2E-01 1.6E-01 na 2.5E+02 -- -- -- -- -- -- -- -- 6.2E-01 1.6E-01 na 2.5E+02

Alpha + Beta Endosulfan 0 2.2E-01 5.6E-02 -- -- 6.2E-01 1.6E-01 -- -- -- -- -- -- -- -- -- -- 6.2E-01 1.6E-01 -- --

Endosulfan Sulfate 0 -- -- na 8.9E+01 -- -- na 2.5E+02 -- -- -- -- -- -- -- -- -- -- na 2.5E+02

Endrin 0 8.6E-02 3.6E-02 na 6.0E-02 2.4E-01 1.0E-01 na 1.7E-01 -- -- -- -- -- -- -- -- 2.4E-01 1.0E-01 na 1.7E-01

Endrin Aldehyde 0 -- -- na 3.0E-01 -- -- na 8.4E-01 -- -- -- -- -- -- -- -- -- -- na 8.4E-01
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Parameter Background

(ug/l unless noted) Conc. Acute Chronic HH (PWS) HH Acute Chronic HH (PWS) HH Acute Chronic HH (PWS) HH Acute Chronic HH (PWS) HH Acute Chronic HH (PWS) HH

Most Limiting AllocationsWater Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations

Ethylbenzene 0 -- -- na 2.1E+03 -- -- na 5.9E+03 -- -- -- -- -- -- -- -- -- -- na 5.9E+03

Fluoranthene 0 -- -- na 1.4E+02 -- -- na 3.9E+02 -- -- -- -- -- -- -- -- -- -- na 3.9E+02

Fluorene 0 -- -- na 5.3E+03 -- -- na 1.5E+04 -- -- -- -- -- -- -- -- -- -- na 1.5E+04

Foaming Agents 0 -- -- na -- -- -- na -- -- -- -- -- -- -- -- -- -- -- na --

Guthion 0 -- 1.0E-02 na -- -- 2.8E-02 na -- -- -- -- -- -- -- -- -- -- 2.8E-02 na --

Heptachlor C 
0 5.2E-01 3.8E-03 na 7.9E-04 1.5E+00 1.1E-02 na 2.2E-03 -- -- -- -- -- -- -- -- 1.5E+00 1.1E-02 na 2.2E-03

Heptachlor EpoxideC
0 5.2E-01 3.8E-03 na 3.9E-04 1.5E+00 1.1E-02 na 1.1E-03 -- -- -- -- -- -- -- -- 1.5E+00 1.1E-02 na 1.1E-03

HexachlorobenzeneC
0 -- -- na 2.9E-03 -- -- na 8.1E-03 -- -- -- -- -- -- -- -- -- -- na 8.1E-03

HexachlorobutadieneC
0 -- -- na 1.8E+02 -- -- na 5.1E+02 -- -- -- -- -- -- -- -- -- -- na 5.1E+02

Hexachlorocyclohexane 
Alpha-BHCC

0 -- -- na 4.9E-02 -- -- na 1.4E-01 -- -- -- -- -- -- -- -- -- -- na 1.4E-01
Hexachlorocyclohexane 
Beta-BHCC

0 -- -- na 1.7E-01 -- -- na 4.8E-01 -- -- -- -- -- -- -- -- -- -- na 4.8E-01
Hexachlorocyclohexane 
Gamma-BHCC (Lindane) 0 9.5E-01 na na 1.8E+00 2.7E+00 -- na 5.1E+00 -- -- -- -- -- -- -- -- 2.7E+00 -- na 5.1E+00

Hexachlorocyclopentadiene 0 -- -- na 1.1E+03 -- -- na 3.1E+03 -- -- -- -- -- -- -- -- -- -- na 3.1E+03

HexachloroethaneC 0 -- -- na 3.3E+01 -- -- na 9.3E+01 -- -- -- -- -- -- -- -- -- -- na 9.3E+01

Hydrogen Sulfide 0 -- 2.0E+00 na -- -- 5.6E+00 na -- -- -- -- -- -- -- -- -- -- 5.6E+00 na --

Indeno (1,2,3-cd) pyrene C 
0 -- -- na 1.8E-01 -- -- na 5.1E-01 -- -- -- -- -- -- -- -- -- -- na 5.1E-01

Iron 0 -- -- na -- -- -- na -- -- -- -- -- -- -- -- -- -- -- na --

IsophoroneC
0 -- -- na 9.6E+03 -- -- na 2.7E+04 -- -- -- -- -- -- -- -- -- -- na 2.7E+04

Kepone 0 -- 0.0E+00 na -- -- 0.0E+00 na -- -- -- -- -- -- -- -- -- -- 0.0E+00 na --

Lead 0 5.7E+02 6.5E+01 na -- 1.6E+03 1.8E+02 na -- -- -- -- -- -- -- -- -- 1.6E+03 1.8E+02 na --

Malathion 0 -- 1.0E-01 na -- -- 2.8E-01 na -- -- -- -- -- -- -- -- -- -- 2.8E-01 na --

Manganese 0 -- -- na -- -- -- na -- -- -- -- -- -- -- -- -- -- -- na --

Mercury 0 1.4E+00 7.7E-01 - - - - 3.9E+00 2.2E+00 - - - - -- -- -- -- -- -- -- -- 3.9E+00 2.2E+00 - - - -

Methyl Bromide 0 -- -- na 1.5E+03 -- -- na 4.2E+03 -- -- -- -- -- -- -- -- -- -- na 4.2E+03

Methylene Chloride C 0 -- -- na 5.9E+03 -- -- na 1.7E+04 -- -- -- -- -- -- -- -- -- -- na 1.7E+04

Methoxychlor 0 -- 3.0E-02 na -- -- 8.4E-02 na -- -- -- -- -- -- -- -- -- -- 8.4E-02 na --

Mirex 0 -- 0.0E+00 na -- -- 0.0E+00 na -- -- -- -- -- -- -- -- -- -- 0.0E+00 na --

Nickel 0 5.2E+02 5.7E+01 na 4.6E+03 1.4E+03 1.6E+02 na 1.3E+04 -- -- -- -- -- -- -- -- 1.4E+03 1.6E+02 na 1.3E+04

Nitrate (as N) 0 -- -- na -- -- -- na -- -- -- -- -- -- -- -- -- -- -- na --

Nitrobenzene 0 -- -- na 6.9E+02 -- -- na 1.9E+03 -- -- -- -- -- -- -- -- -- -- na 1.9E+03

N-NitrosodimethylamineC
0 -- -- na 3.0E+01 -- -- na 8.4E+01 -- -- -- -- -- -- -- -- -- -- na 8.4E+01

N-NitrosodiphenylamineC
0 -- -- na 6.0E+01 -- -- na 1.7E+02 -- -- -- -- -- -- -- -- -- -- na 1.7E+02

N-Nitrosodi-n-propylamineC
0 -- -- na 5.1E+00 -- -- na 1.4E+01 -- -- -- -- -- -- -- -- -- -- na 1.4E+01

Nonylphenol 0 2.8E+01 6.6E+00 -- -- 7.9E+01 1.9E+01 na -- -- -- -- -- -- -- -- -- 7.9E+01 1.9E+01 na --

Parathion 0 6.5E-02 1.3E-02 na -- 1.8E-01 3.6E-02 na -- -- -- -- -- -- -- -- -- 1.8E-01 3.6E-02 na --

PCB TotalC 0 -- 1.4E-02 na 6.4E-04 -- 3.9E-02 na 1.8E-03 -- -- -- -- -- -- -- -- -- 3.9E-02 na 1.8E-03

Pentachlorophenol C  
0 2.3E+01 1.8E+01 na 3.0E+01 6.5E+01 5.0E+01 na 8.4E+01 -- -- -- -- -- -- -- -- 6.5E+01 5.0E+01 na 8.4E+01

Phenol 0 -- -- na 8.6E+05 -- -- na 2.4E+06 -- -- -- -- -- -- -- -- -- -- na 2.4E+06

Pyrene 0 -- -- na 4.0E+03 -- -- na 1.1E+04 -- -- -- -- -- -- -- -- -- -- na 1.1E+04

Radionuclides 0 -- -- na -- -- -- na -- -- -- -- -- -- -- -- -- -- -- na --
   Gross Alpha Activity 
(pCi/L) 0 -- -- na -- -- -- na -- -- -- -- -- -- -- -- -- -- -- na --
   Beta and Photon Activity 
(mrem/yr) 0 -- -- na -- -- -- na -- -- -- -- -- -- -- -- -- -- -- na --

   Radium 226 + 228 (pCi/L) 0 -- -- na -- -- -- na -- -- -- -- -- -- -- -- -- -- -- na --

   Uranium (ug/l) 0 -- -- na -- -- -- na -- -- -- -- -- -- -- -- -- -- -- na --
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Parameter Background

(ug/l unless noted) Conc. Acute Chronic HH (PWS) HH Acute Chronic HH (PWS) HH Acute Chronic HH (PWS) HH Acute Chronic HH (PWS) HH Acute Chronic HH (PWS) HH

Most Limiting AllocationsWater Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations

Selenium, Total Recoverable 0 2.0E+01 5.0E+00 na 4.2E+03 5.6E+01 1.4E+01 na 1.2E+04 -- -- -- -- -- -- -- -- 5.6E+01 1.4E+01 na 1.2E+04

Silver 0 2.9E+01 -- na -- 8.0E+01 -- na -- -- -- -- -- -- -- -- -- 8.0E+01 -- na --

Sulfate 0 -- -- na -- -- -- na -- -- -- -- -- -- -- -- -- -- -- na --

1,1,2,2-TetrachloroethaneC
0 -- -- na 4.0E+01 -- -- na 1.1E+02 -- -- -- -- -- -- -- -- -- -- na 1.1E+02

TetrachloroethyleneC
0 -- -- na 3.3E+01 -- -- na 9.3E+01 -- -- -- -- -- -- -- -- -- -- na 9.3E+01

Thallium 0 -- -- na 4.7E-01 -- -- na 1.3E+00 -- -- -- -- -- -- -- -- -- -- na 1.3E+00

Toluene 0 -- -- na 6.0E+03 -- -- na 1.7E+04 -- -- -- -- -- -- -- -- -- -- na 1.7E+04

Total dissolved solids 0 -- -- na -- -- -- na -- -- -- -- -- -- -- -- -- -- -- na --

Toxaphene C 
0 7.3E-01 2.0E-04 na 2.8E-03 2.0E+00 5.6E-04 na 7.9E-03 -- -- -- -- -- -- -- -- 2.0E+00 5.6E-04 na 7.9E-03

Tributyltin 0 4.6E-01 7.2E-02 na -- 1.3E+00 2.0E-01 na -- -- -- -- -- -- -- -- -- 1.3E+00 2.0E-01 na --

1,2,4-Trichlorobenzene 0 -- -- na 7.0E+01 -- -- na 2.0E+02 -- -- -- -- -- -- -- -- -- -- na 2.0E+02

1,1,2-TrichloroethaneC
0 -- -- na 1.6E+02 -- -- na 4.5E+02 -- -- -- -- -- -- -- -- -- -- na 4.5E+02

Trichloroethylene C 
0 -- -- na 3.0E+02 -- -- na 8.4E+02 -- -- -- -- -- -- -- -- -- -- na 8.4E+02

2,4,6-Trichlorophenol C 
0 -- -- na 2.4E+01 -- -- na 6.7E+01 -- -- -- -- -- -- -- -- -- -- na 6.7E+01

2-(2,4,5-Trichlorophenoxy)
propionic acid (Silvex) 0 -- -- na -- -- -- na -- -- -- -- -- -- -- -- -- -- -- na --

Vinyl ChlorideC
0 -- -- na 2.4E+01 -- -- na 6.7E+01 -- -- -- -- -- -- -- -- -- -- na 6.7E+01

Zinc 0 3.3E+02 3.3E+02 na 2.6E+04 9.3E+02 9.4E+02 na 7.3E+04 -- -- -- -- -- -- -- -- 9.3E+02 9.4E+02 na 7.3E+04

Notes: Target Value (SSTV) Note:  do not use QL's lower than the 

1.  All concentrations expressed as micrograms/liter (ug/l), unless noted otherwise minimum QL's provided in agency

2.  Discharge flow is highest monthly average or  Form 2C maximum for Industries and design flow for Municipals guidance

3.  Metals measured as Dissolved, unless specified otherwise

4.  "C" indicates a carcinogenic parameter

5.  Regular WLAs are mass balances (minus background concentration) using the % of stream flow entered above under Mixing Information. 

     Antidegradation WLAs are based upon a complete mix.

6.  Antideg. Baseline = (0.25(WQC - background conc.) + background conc.) for acute and chronic

                                 = (0.1(WQC - background conc.) + background conc.) for human health

7.  WLAs established at the following stream flows: 1Q10 for Acute, 30Q10 for Chronic Ammonia, 7Q10 for Other Chronic, 30Q5 for Non-carcinogens and

     Harmonic Mean for Carcinogens.  To apply mixing ratios from a model set the stream flow equal to (mixing ratio - 1), effluent flow equal to 1 and 100% mix.

     

Silver

Zinc

Iron

Lead

Manganese

Mercury

Nickel

Selenium

Copper

5.0E+00

na

Metal

Antimony

Arsenic

Barium

Cadmium

1.1E+02

na

Chromium III

Chromium VI

1.8E+03

2.5E+02

4.3E+01

1.8E+01

3.2E+01

3.7E+02

9.7E+01

na

3.4E+02

8.4E+00

1.3E+00
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Chemical = Ammonia 
Chronic averaging period = 30 
WLAa = 25 WLAc = 3.68 Q.L. = 0.2 # samples/mo. = 1 # samples/wk. = 1  

Summary of Statistics: 
# observations = 52 Expected Value = 0.275386 Variance = 0.771858 C.V. = 3.190262 
97th percentile daily values = 1.62332  
97th percentile 4 day average = 0.664476 
97th percentile 30 day average= 0.434905 
# < Q.L. = 42 Model used = delta lognormal 
The data are: 0.48, 0.74, 0.75, 0.22, 0.13, 0.21, 0.58, 0.17, 8.9, 0.57, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 
0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0 & 0 (a year of weekly values) 

No Limit is required for this material 

 
 
Chemical = Arsenic 
Chronic averaging period = 4  
WLAa = 950 WLAc = 420  Q.L. = 5 # samples/mo. = 1  # samples/wk. = 1  

Summary of Statistics: 
# observations = 3 Expected Value = 4.63874 Variance = 7.74646 C.V. = 0.6 
97th percentile daily values = 11.2880 
97th percentile 4 day average = 7.71789 
97th percentile 30 day average = 5.59457 
# < Q.L. = 2  Model used = BPJ Assumptions, Type 1 data 
The data are: 6, 0 & 0 

No Limit is required for this material 

 
 
Chemical = Chromium III 
Chronic averaging period = 4 
WLAa = 4400 WLAc = 570  Q.L. = 1 # samples/mo. = 1 # samples/wk. = 1 

Summary of Statistics: 
# observations = 1 Expected Value = 3 Variance = 3.24 C.V. = 0.6 
97th percentile daily values =  7.30025 
97th percentile 4 day average = 4.99137 
97th percentile 30 day average = 3.61815 
# < Q.L. = 0 Model used = BPJ Assumptions, type 2 data 
The data are: 3 

No Limit is required for this material 

 
 
 
 
 
 
 
 

Toxics statistic limit evaluation 
Ammonia, Arsenic & Chromium III 



Chemical = Copper 
Chronic averaging period = 4  
WLAa = 120  WLAc = 72 Q.L. = 4 # samples/mo. = 1  # samples/wk. = 1  

Summary of Statistics: 
# observations = 3 Expected Value = 3.71099 Variance = 4.95773 C.V. = 0.6 
97th percentile daily values = 9.03040 
97th percentile 4 day average = 6.17431 
97th percentile 30 day average = 4.47565 
# < Q.L. = 2  Model used = BPJ Assumptions, Type 1 data 
The data are: 4, 0 & 0 

No Limit is required for this material 
 
 
 
 
Chemical = Lead 
Chronic averaging period = 4  
WLAa = 1600  WLAc = 180  Q.L. = 0.2 # samples/mo. = 1  # samples/wk. = 1  

Summary of Statistics: 
# observations = 3 Expected Value = 0.185549 Variance = 0.012394 C.V. = 0.6 
97th percentile daily values = 0.451520 
97th percentile 4 day average = 0.308715 
97th percentile 30 day average= 0.223782 
# < Q.L. = 2 Model used = BPJ Assumptions, Type 1 data 
The data are: 0, 0.89 & 0 

No Limit is required for this material 
 
 
 
 
Chemical = Selenium 
Chronic averaging period = 4 
WLAa = 56  WLAc = 14 Q.L. = 2 # samples/mo. = 1 # samples/wk. = 1 

Summary of Statistics: 
# observations = 3 Expected Value = 2.97671 Variance = 3.18989 C.V. = 0.6 
97th percentile daily values = 7.24358 
97th percentile 4 day average = 4.95262 
97th percentile 30 day average = 3.59007 
# < Q.L. = 1 Model used = BPJ Assumptions, Type 1 data 
The data are: 3, 4.75 & 0 

No Limit is required for this material 
 
 
 
 

Toxics statistic limit evaluation 
Copper, Lead & Nickel 
























































































